VY 3B’s3Ky 3 UM pOOMIUCH HEOZHOPA30Bi cpodOu
3MEHILIUTH IHTEHCHBHICTh LLOT'O MPOLECY BBEJCHHSM 10
cepeioBHIIa KPiOKOHCEPBYBAHHS aHTHOKCHIAHTIB Pi3HOTO
MTOXOKEHHS (TOKO(EpOIIH, 10HOI, BITHOBJICHUH TITyTaTiOH
Ta iHII.). Y HAyKOBiH JiTepaTypi € BiIOMOCTI IIpo Te, 10
OLIBLIOCTI KJIACHYHHX KPIONPOTEKTOPIB IPUTaAMaHHa [IeBHA
AQHTHOKCH/IaHTHA aKTUBHICTh. TOMY IpH po3poOILi HOBUX
KPI03axMCHUX CEPElOBHII TepIl, HiXK BUKOPUCTOBYBATH
BiJIOMi aHTHOKCHAAHTH, CJIiJ BUBUYUTH aHTHUPAAUKAILHY
AKTHBHICTB KPiOIIPOTEKTOPIB.

Hamwu Gyno mpoBeeHo TOCITiHKEHHS BIUTUBY iHTpa- Ta
EKCTPALIETIONSIPHUX KPIOMIPOTEKTOPIB HA PIBEHBb CIIOHTAH-
HOTO Ta 1HJYKOBaHOTO 10HAMH 3alli3a MEePEeKUCHOTO
okucienHs nimiaiB (ITOJT) y cucremi “rpomboruTH-1U1a3Ma”,
X CHPOMOXHOCTI 10 NMEPEeXOIUICHHS TiIPOKCHUIBHOTO
paamKana y MOJENbHIA cucTeMi Horo reHepartii (Ieokcu-
pubo3a-H,0,-FeCl,). Intencusnicts [1OJ] BuBYaIM 110 BMiCTY
TiAPONEePEKUCIB i iB Ta BUAKOCTI HakonnyeHHs THK-
AKTHBHUX MPOAYKTIB Y peakiiiiHoMy cepenoBuii (Tpuc-
HCIl-0ydep, pH 7,4 — ioHu 3amiza) npoTsIroM rojuHH
CIEKTPO(OTOMETPUIHIM METOJIOM.

BcranosieHo, o 50%-¢ mepexorieHHs TiIPOKCHIIBHOTO
paauKaza OKCHETHJILOBAaHUM TIILEPUHOM 31 CTyNEHEM
noiimepu3arii 5 (OEL, n=5) maio Miciie pu KOHIICHTpalii
0,5 mr/mu ipotu 30% iuridysanss riitiepuHoM. JlocmimpKeHi
PESUYOBHHH 32 CIIPOMOKHICTIO MEPEXOILITIOBATH T1APOKCUIIBHI
panvKaIi MOXHA PO3MICTHTH Y TIOPSIKY 3pOCTaHHS TAKUM
YUHOM: FJ'Ii].[epI/IH' JAMCO; OET, n=5. Ilopsz 3 uuM BUSBIEHO,
110 BHIIE3TalaHi KplonpOTeKTOpn CYTTEBO HE BILIHBAOTH
Ha piBEHb BMICTY rmponepekncm nimigiB y cucremi

“TpoMOOIUTH-TUIa3Ma” TIPOTSATOM OOPaHOT0 Yacy eKCII03H-
11 Ta )KOJIEH 3 KPIOMPOTEKTOPIB HE 3a1100irae MmiIBUILICHHIO
piBas [TOJI micnst inpyknii ioHamu 3aimiza. Crioctepiranucs
BiAMIHHOCTI y 3MiHI po3BuTKy peakuiil [TIOJI 3a ymoB ix
IHAYKOiT 10HaMHU 3airi3a B MPUCYTHOCTI Pi3HUX Kpio-
IPOTEKTOPiB. BeaMunHM JOCHIXKyBaHUX MapaMeTpiB
3aJIeXat BiJI KOHIIEHTPALT KPIOMPOTEKTOPA.

3a pesyapTaTaMu MOJAEIbHUX eKCHepI/IMeHTiB MOKHA
TpHITyCTHTH, IO JIOCITiKEH1 KplOHpOTeKTOpI/I BIZ[HOCSITLCSI
70 “ICTUHHUX~ aHTHOKCHAAHTIB, a00 “TacToK” BUIBHHX
panukaiis (3a cydacHoo kiacudikariero). Onepxani Jasi
JIO3BOJISIIOTH 3°SICYBaTH JE€sKI aCIeKTH MOJICKYJISIpHUX
MeXaHi3MiB 3aXHCHOT /i1 KpiOMPOTEKTOPIB 1 MOKYTh OyTH
BUKOPHUCTaHI y po3po01i HOBUX KPi103aXHCHUX CEPEAOBUIILL
JUIS1 KOHCEPBYBAHHS KOMITOHEHTIB KPOBI.

antioxidants of different origin (tocopherol, ionol, reduced
glutathione etc.) into cryopreservation medium. There are
available data in scientific literature about the fact that the
majority of classic cryoprotectants has a certain antioxidant
activity. Therefore when developing a new cryoprotective
medium it should be reasonable to study antiradical activity
of cryoprotectants first, rather than to use known
antioxidants.

We have studied the effect of intra-, extracellular
cryoprotectants at the level of spontaneous and induced
by iron ions lipid peroxidation (LPO) in platelets-plasma
system, their ability for capturing hydroxyl radical in model
system of its generation (deoxyribose-H,O,-FeCl,). LPO
intensity was studied on content of 11p1d hydroperox1de
and rate accumulation of TBA-active products in reaction
medium (tris-HCl-buffer-iron ions) during an hour with
spectrophotometric method.

It was established that 50% hydroxyl radical capturing
by oxyethylated glycerol with 5 polymerization degree (OEG,
n=>5) took place with the concentration of 0.5mg/ml versus
30% inhibition by glycerol.

Studied substances could be placed in an ascending
row: glycerol; DMSO; OEG, n=5. In addition it was found
that the above-mentioned cryoprotectants did not affect
the level of lipid hydroperoxide content in ‘platelets-plasma’
system during chosen exposure time and no cryoprotectants
prevented a rise of LPO level after induction by iron ion.
There were the differences of development change in LPO
reactions in condition of their induction by iron ions with
the presence of various cryoprotectants.

Values of researched parameters were dependent on
cryoprotectant concentration.

On the results of model experiments we can suppose
that studied cryoprotectants are referred to ‘true’
antioxidants or ‘traps’ of free radicals (according to current
classification). Obtained data enable to find out some
aspects of molecular mechanisms of protective action of
cryoprotectants and may be used in developing new
cryoprotective media for preservation of blood components.
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Ienb paboThl — U3yUeHNE CBOWCTB SAEPHBIX KIIETOK
KopnoBoi kpoBH yenoseka (KKY) B 3aBucUMOCTH OT cpoka
TUIIOTEPMUYECKOTO XpaHEHUA 10 U MOCJe KPUOKOH-
CEpBHUPOBAHUS.
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The work was targeted to investigate the properties of
human cord blood (HCB) nuclear cells depending on
hypothermic storage term before and after cryopreservation.
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OOBEKTOM HCCIIEIOBaHHS CITY KU 00pa3ibl KOPAOBOM
KpOBH uenoBeka. KpoBb KPHOKOHCEPBUPOBAIHN B IUIACTH-
KOBBIX KOHTEHHEpaX M0 ONTUMAJILHOM 11l KPOBETBOPHBIX
KJIETOK IporpamMMme, a XpaHWINA 0 U Mocie KPHOKOH-
cepsupoBanus npu 4°C. B oOpasnax kKpoBu onpenensum
KOJMUYECTBO SIACPHBIX M COXPAHHBIX KJIETOK, KICTOUHBIN
CIEKTp U (arouTapHytO aKTHBHOCTb.

Uepes 24 4 xpaHeHUS KOJIUYECTBO SIAEPHBIX KIETOK
coctaBisuio (1,2+0,3)%107, coxpanHbIX —95-98%. Uepes 48 u
TUIOTEPMHYECKOT0 XpaHEeHHs! KOJINYECTBO SJIEPHBIX U
COXPaHHBIX KJICTOK HE U3MEHSIIOCH.

ITocne KpHMOKOHCEPBUPOBAHUSA KPOBU uepe3 24 d
XpaHEHHs KOJMUYECTBO SACPHBIX U COXPAHHBIX KIETOK HE
U3MEHSITOCh. JI0CTOBEPHO BO3PACTAIO KOTMUECTBO HEIH(]-
(hepeHIMPOBAaHHBIX KIETOK, MOSBILLIUCH (HUOPOOIACTEL.
KpuoxoncepsupoBanue KKY uepes 48 u xpaneHust npuBo-
JIAJIO K CHHDPKEHHUIO KOJTMUECTBA COXPAHHBIX KIIETOK 10 40+2%,
KOJIMYECTBO SIACPHBIX KJIETOK U KICTOYHBIA CHEKTP HE
u3MeHsanuck. Ha mporspkernn 17 4 rumoTepMuYecKoro
xpaHeHHs oTorpeThix obpasnor KKY He m3MeHsIoCh
KOJIMYECTBO SIAEPHBIX M COXPAHHBIX KJIETOK, JINM(OIUTOB,
HEHUTPOHIIOB, MOHOIIMTOB M HeauddepeHInpOBaHHBIX
kieTok. HaGmonanock yBeamdaeHue kommaecTsa puopoodiac-
ToB. Uepes 24 4 xpaHeHHS IEKOHCEPBUPOBAHHOM KPOBU HE
HU3MEHSUIOCH KOJTMYECTBO SJIEPHBIX KIETOK, HEUTPO(HIIOB,
MOHOLUTOB U HeAn((hepeHIIMPOBAaHHBIX KiieToK. OTMeua-
JIOCh CHIDKCHHE KOJIMYECTBA COXPAHHBIX KJIETOK 1 MM o-
LIMTOB.

[Tpu u3yuenun haronurapHO aKTHBHOCTH MOHOLIUTOB-
MakpodaroB ObUIO BBISABICHO, YTO 4yepe3 24 4 XpaHEeHUs
(daronuTapHbii HHACKC cocTaBsul 78+3%, KOJIMYECTBO
MHUKPOOOB, MOTIONMICHHBIX OJHON KieTkoi — 8,5+1,3.
KonnuectBo kietok B ctaguu arrpakuuu — 11+7.5. Yepes
48 4 XpaHEHHS HPOUCHT (aroUUTHUPYIOMIHUX KIECTOK,
(barouuTapHOE YMCIIO ¥ KOTMUECTBO KIIETOK, CIIOCOOHBIX K
aTTpaKINH, He H3MeHsUTHUCh. KpHoKoHCepBHUpOBaHKE KPOBU
yepe3 24 4 XpaHEHHs BEJET K CHIDKEHHIO (paronurapHoii
aKTHBHOCTH: (haroruTapHbIA HHIEKC ¥ KOJIMYECTBO ITOTIIO-
IIEHHBIX OHON KJIETKOH MUKPOOOB IIPH 3TOM COCTABJISIIOT
cootBeTcTBeHHO 9+4 1 2,8+0,7%. KonnuecTBo KIETOK B
CTaJ1M aTTPAKIIMHU Bo3pacTaeT 10 58+4%. KprokoHcepsupo-
BaHME KPOBH uepe3 48 4 XpaHEeHH TAKOKE BEIET K CHIDKEHHIO
¢darouuTapHOil aKTMBHOCTH: (arolUTApHBIH HUHIEKC
cocraBisieT 7+2%, KOMU4ecTBO MUKPOOOB, MOITIOMIEHHBIX
oaHOH KieTkol, — 2,1+0,4. KonudecTBO KJIETOK B CTaJIUN
arrpakuuu — 60+3%. K 24 1 xpaHeHusI JeKOHCEPBUPOBAaHHON
KpOBH (harolMTapHbIid HHAEKC cocTaBmil 912%, KOIMYeCTBO
MHUKpPOOOB, MOTIOMIEHHBIX OMHON KJIeTKOoH, — 2+0,5. Konu-
YECTBO KJIETOK B CTA/IUU aTTpakiuu — 68+4%.

[Moxy4eHHble pe3ynbTaThl SBHINCH HAydYHBIM 000CHO-
BaHMEM TEXHOJOTHUYECKOr0 Ipolecca KPHOKOHCEPBH-
POBaHUS KOPAOBOW KPOBH YeJIOBEKa O€3 NI3MEHEHHMs CBOHCTB
AICPHBIX KOMIIOHEHTOB, YTO ITO3BOJIMJIO UCIIONB30BaTh €€
KaK MOZENb ISl pa3paboTKH METONO0B KPHOKOHCEPBHU-
pOBaHMSA KPOBH YEJIOBEKA JJIS OIIPENeNCHUs KICTOYHOTO
NMMYHHTETA.

OmnpezneneHre CpOKOB THIIOTEPMHUYECKOTO XPaHEHUS
KOPJIOBOM KpOBH MO3BOJIMIIO pa3paboTaTh TpeOOBaHMS K €€
3aroTOBKE JUIsl IPUTOTOBJICHNUS JIEHKOKOHLIEHTpaTa KOpAOBOM
kpoBH (“T'emokopx’), KOTOPHIH IpeCTaBIsIeT cOOOH B3BECh
CTBOJIOBBIX KPOBETBOPHBIX U HEKPOBETBOPHBIX KJIETOK B
ayTOJIOTUYHOH TUIa3Me.

NPOBJIEMbI
KPUOBMOJIOTUU
T. 15, 2005, N24

Samples of human cord blood were taken as investi-
gation object. Blood was cryopreserved in plastic containers
according to an optimal program for hemopoietic cells and
stored before and after cryopreservation at 4°C. Amount of
nucleated and integral cells, cellular spectrum and
phagocytic activity were determined in blood samples.

In 24 hrs storage the amount of nucleated cells made
1.2x107+0.3 and 95-98% for integral ones. In 48 hrs of
hypertonic storage the amount of nucleated and integral
cells did not statistically and significantly change.

After blood cryopreservation in 24 hrs of storage the
amount of nucleated and integral cells did not change. There
was statistical and significant increase in the amount of
non-differentiated cells, fibroblasts appeared. HCB
cryopreservation in 28 hrs of storage resulted in a decrease
in integral cell amount down to 40+2%, but there was no
change in the amount of nuclear cells and cellular spectrum.
During 17 hrs of hypothermic storage of thawed HCB
samples there was no change in the amount of nucleated
and integral cells, lymphocytes, neutrophils, monocytes and
non-differentiated cells. An increase in fibroblast number
was noted. In 24 hrs storage of frozen-thawed blood the
amount of nuclear cells, neutrophils, monocytes and non-
differentiated cells did not change. A decrease in integral
cell and lymphocyte amount was noted.

When studying phagocyte activity of monocytes-
macrophages the phagocyte index was found out to be
78+3% in 24 hrs storage, the microbe amount, sorbed by
one cell made 8.5+1.3. Cell number in attraction stage was
11+£7.5. In 48 hrs storage the percentage of phagocytic cells,
phagocyte number and the amount of cells, capable of
attracting did not change. Blood cryopreservation in 24 hrs
storage results in a decrease in phagocyte activity:
phagocyte index and a number of absorbed microbes by
one cell makes 9+4 and 2.8+0.7%, correspondingly. Cell
number in attraction stage augments up to 58+4%. Blood
cryopreservation in 48 hrs storage also results in the
reduction of phagocyte activity: phagocyte index makes
7+2%, microbe number, absorbed by one cell is 2.1+0.4%.
Cell number in attraction stage was 60+3%. To 24-hrs of
storage of frozen-thawed blood a phagocyte index makes
9+2%, microbe number, absorbed by one cell was 2+0.5.
Cell number in attraction stage made 68+4%.

The result obtained was scientific substantiation for
technological process of cord blood cryopreservation
without changing properties of nucleated components, that
enabled its usage as a model for developing methods of
human blood cryopreservation to determine their cell
immunity.

Determination of terms for cord blood hypothermic
storage enabled elaboration of requirements to its
procurement for producing human cord blood leucocon-
centrate “Hemocord”, being stem hemopoietic and non-
hemopoietic cells suspension in autologous plasma.
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